Indomethacin-induced fetal breathing: mechanism and site of action.
The mechanism and site of action of indomethacin-induced fetal breathing (FB) was investigated in 26 chronically prepared fetal lambs. Indomethacin, which preferentially blocks prostaglandin production, was infused into the fetal circulation in two stages, 60 mg in 10 min and 60 mg over 7 h. Indomethacin stimulated sleep-state independent FB that was greatly reduced or abolished by infusions of prostaglandin E2 (PGE2). Infusions of nordihydroguaiaretic acid, which preferentially blocks the synthesis of leukotrienes, had no consistent effect on either fetal sleep or breathing activity when administered alone or after indomethacin. This suggests that the characteristic FB induced by indomethacin is due to inhibition of prostaglandin synthesis (PGE2) and not due to an overproduction of leukotrienes. The indomethacin effect on FB was observed in all fetuses tested including those deprived of peripheral chemoreceptor function, vagotomy, decortication, or spinal cord section at the T1 level. Complete constriction of the ductus arteriosus for many hours had no effect on FB. We conclude that inhibition of PGE2 synthesis stimulates FB by a central mechanism other than the cortex.